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A marked effect of water snails on small crustaceans. 
Kuhnelt W. & Dolling L. (1952) 
Ann. Ost. Akad. Wiss., 1952, No.10, 95-99 
Cases of mutual exclusion of two species of organisms in nature are known 
in large numbers. In the majority, they make different demands on the environ-
ment which makes co-occurrence impossible. Less frequent are those cases in 
which a definite activity of one species prevents the occurrence of the other 
in the same region. Here are mentioned particular cases of acute competition. 
It is often observed that metabolic products of one species prevent the 
occurrence of another. Lucas (1947) had reviewed this subject. Subsequently 
a very remarkable event is described which may have a general interest. 
In spring 1949 in the reed-belt of the Neu Siedlersee it was noticed that 
large faunal differences occurred between adjacent areas in such a way that 
particular combinations of organisms were regularly repeated. At that time 
it was also established that similar animal groups occurred in aquaria though 
artificially produced combinations of the same animals appeared to be decidedly 
unstable. In the summer of 1951 several suitable ponds near Graz and Gallspach 
were investigated. The first noteworthy thing was that the Chydorus sphaericus 
was never found where water-snails were numerous and that both animals had 
separate living places within a pond, the snails living close in shore; 
Chydorus in the mud in the middle of the pond. 
Hereupon, the following experiments were made; a number of glass cylinders 
5cm. in diameter extending 1cm. above the bottom were fitted with screens of 
zinc wire 2mm. in mesh. 40 cubic cm. of tap water were put in each glass dish. 
To this 100 individuals of Chydorus were added and these settled on the bottom. 
Different kinds of water-snail of similar size, were placed on the wire-net and 
the experiment observed for a long time. In all cases, there soon occurred a 
marked change in behaviour of the Chydorus sphaericus. In control dishes with 
no snails, the cladocerans showed strong negative phototaxis and always collected 
in the shaded sides of the containers. If one turned the dish through 180° the 
animals at once swam at about 1cm. per sec. to the dark side of the dish. In 
the dishes containing snails, the swimming speed of Chydorus in response to a 
180 twist was at first reduced. At the same time, the animals described a 
narrow curve in place of the normal fairly straight progression. Soon the 
phototactic response was lost altogether and the animals began to tremble on 
the spot. The heart-beat at first accelerated but was very irregular with large 
variations in frequency and finally slowed down markedly. At the end of 24 
hours most of the animals were dead. 
Corresponding experiments were made with an ostracod, Cypria opthalmica, 
which were harmed in the same way. They showed the following symptoms; with 
regard to loss of phototaxis and swimming in a straight line, both crustaceans 
behaved similarly. The normal animal glides smoothly, the harmed animal moves 
in jerks. The body at first stands vertically but finally horizontally. If 
these crustaceans are put with Asellus aquaticus, Gammarus pulex or chironomid 
larvae, they come to no harm. There must be some specific effect of the snails 
which harms these small crustaceans. Moreover, the intensity of the damage seems 
to vary with the species since Chydorus was more susceptible to it than the 
ostracod. Planorbis corneus and the bog operculate snail, Paludina vivipara = 
(Viviparus viviparus) produced the strongest effects. The effect of Limnea 
ovata was inferior and other Limnea appeared weakest of all. It is note-
worthy that the effectiveness of the same snail species is strongly influenced 
by its food. For instance it is found that freshly caught examples of the bog 
operculate snail are distinctly ineffective; a result which was especially 
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marked in the research on ostracods. These snails had been fed for a long time on 
nothing except fresh algae and de-composing leaves but when fed also on meat ( of 
minnow, salamander or frog) their effectiveness after a few days increased and was 
thereby almost doubled. A direct action by excretory products on the crustaceans 
is not in question since these would be killed by decomposing animal remains just as 
well as by excreta of animal food by snails (E. Fromming), 1947 has recently referred to 
the meaning of mixed foods on the maximal activity of water-snails). 
Besides the aforementioned crustaceans, it appears that another ostracod 
(Ilyocypris gibba) is susceptible to snails but in smaller degree. Among Daphnidae 
the large Daphnia pulex is more susceptible than the small D. laticandata. 
Oligochaetes are also definitely susceptible. In the presence of snails, Dero 
limosa becomes stimulated and thigmotaxis of Tubiflex rivulorum is reduced. 
The following animals appear completely resistant to snails; Ostracoda, 
Cycloypris laevis, Copepoda, Cyclops serrulatus and Canthocamptus staphylinus, 
* Arthrostaca Asellus aquaticus and Gammarus pulex and various chironomid larvae; 
bitterling Rhodeus amarus, Lebistes reticulatus, the pond salamander Molge vulgaris 
and various tadpoles. 
To learn more about the question of death through snails; the following research 
was done. At the start of the described research, it was the custom to use equal 
weights of the snail species but the crustaceans were not put in; instead after 1 
hour some snail water was transferred by pipette to the bowl in which the crustaceans 
were living in tap water. It was possible in this way to produce the same effect of 
inhibition as when the snails were present in the same vessel. Chydorus sphaericus 
and the ostracod Cypria opthalmica are very susceptible since they reveal the 
characteristic inhibition by addition of 5 drops of "snail-water" to 2 cubic cms. 
of tap water. More resistant was the ostracod Ilyocypris gibba. Also the difference 
of susceptibility of Daphnia pulex and D. laticandata is noteworthy. In the former 
inhibition of locomotion (normal) appeared after addition of 8 drops of snail water 
and it took the form of short jerky jumps. After addition of 12 drops the brood 
was emptied and the animals died in 1 - 2 hours. With the same treatment D.laticanda 
merely stopped spontaneous movement. But this could be a mechanical response. 
Hence it is shown that a substance soluble in water which is given off by snails 
is responsible for the effect on small crustaceans. At first, an increase in CO2 
cutaneous respiration by the snails was suspected. However, comparison of snail 
water and water with CO2 added showed that the reaction to each was qualitatively 
different. Whereas in snail water negative phototaxis was abolished and they became 
neutral to light, in CO2 a strong positive phototaxis appeared. Also inhibition 
by high cones of CO2 is shown to differ from that induced by "snail-water". In 
particular it was noted that animals affected by CO2 speedily recovered when returned 
to tap water. Animals affected by snail water took much longer. 
The next step was to try to identify the active substance in the snail-body. 
To this end, the following steps were taken. Different organs from freshly killed 
snails were used. It emerged that inner organs (stomach, gut, mid-gut gland, kidneys 
and lungs) were inactive, as were the gut contents. 
Also the normal slime did not contain the active substance. When the crustaceans 
were in direct contact with the snails as in the hitherto described experiments, there 
was reduction of movement though the animals were separated by a wire-screen. But 
this is only a mechanical effect. If the slime is soaked in the water so that it 
no longer hinders movement, then the crustaceans behave quite normally. But this 
result only holds for the creeping sole of the snail. If slime from the upper part 
of the body is used one gets in fact the same effect as with "snail-water". As the 
source of the active substance therefore the epidermal glands of the upper part of 
the body are suggested. (On this point further research is needed) An attempt was 
made, of course, to find a more exact way of defining the active substance. Thus it 
was shown that the "snail-water" lost its characteristic quality if heated above 50° 
shaken vigorously, filtered, or left standing for some hours. We conclude therefore 
that it is a very unstable substance, the chemistry of which is not clear. 
Finally, it may be noted that Wundsch (1930) observed a poisonous effect of 
Limnaea peregra on fish but did not identify the active agent. I don't know of any 
other statements on this subject. 
* Ringelkrebse - Louis de Vries translates this as Arthrostaca 
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